Background. Over the last 15 year, DREEM was applied in various educational settings to appraise educational climate. So far, none of article reported its stability in Malaysian medical students. Objective. To determine stability of the DREEM to measure educational climate at different time and occasions using a sample of medical students. Methodology. A prospective cohort study was done on 196 first year medical students. It was administered to the medical students at four different intervals. The Cronbach's alpha and intraclass correlation analysis were applied to measure internal consistency and agreement level across the intervals. The analysis was done using SPSS 18. Result. A total of 186 (94.9%) medical students responded completely to the DREEM inventory. The overall Cronbach's alpha value of the DREEM at the four measurements ranged between 0.91 and 0.94. The average Cronbach's alpha values of the five subscales ranged between 0.45 and 0.83. The ICC coefficient values for the DREEM total score was 0.67 and its subscales ranged between 0.51 and 0.62. Conclusion. This study supported satisfactory levels of stability and internal consistency of the DREEM to measure educational climate over multiple observations in a sample of Malaysian medical students. Continued research is required to optimise its psychometric credential across educational settings.
Introduction
It is widely agreed among medical educators that optimal educational climate is an important factor for effective learning to occur [1, 2] . Indeed, evaluation of the educational climate has been highlighted as a key to the delivery of a highquality medical education [1, 2] . Therefore, to conduct such evaluation, a valid and reliable tool is vital.
Over the past 15 years, medical and allied health educators across places and educational settings have widely used the Dundee Ready Educational Environment Measure (DREEM) to appraise their institutions' educational climate [3] [4] [5] [6] [7] [8] [9] . This valuable tool was originally designed in English [8] and has been translated into various languages such as Swedish, Greek, and Spanish [10] [11] [12] . These facts have proven that DREEM is internationally accepted as a useful tool to provide feedback on strengths and weaknesses of educational climate at particular educational institution. One of important implications of the DREEM is that it provides a standardized way for international comparisons between medical schools as well as allowing them to benchmark their educational climate [13] . In addition, it may locate areas of concern shared by majority of students that might be unintentionally neglected by educators.
Validity is broadly described as the ability of a measurement to measure attributes that it intended to measure [14] . The initial psychometric evaluation that was carried out by its developer showed that DREEM is a valid tool to measure educational environment. However, four previous studies [11] [12] [13] 15] reported that confirmatory factor analysis did not support the five-factor structure claimed by the DREEM developer. These studies concluded that the construct validity of DREEM was not well supported. These psychometric shortcomings do invite further inspection on validity aspects of DREEM [13] . To author's knowledge, one article reported on validity of the DREEM in a sample of Malaysia medical students [15] .
Reliability is broadly described as the consistency or reproducibility of a measurement over time and occasions and it can be gauged in the form of internal consistency and 2 Education Research International stability [14] . The internal consistency of a tool is commonly measured based on single administration while the stability of a tool is measured based on multiple administrations on different occasions or time [14] . The internal consistency is measured by various ways such as Cronbach's alpha, KuderRichardson, and split halves [14] . Stability is measured by the degree of agreement between observations based on multiple administrations in the form of interrater reliability, intrarater reliability, and test-retest reliability [14] . The degree of agreement between multiple observations can be gauged as correlation coefficients such as intraclass correlation coefficient (ICC) and kappa Cohen coefficient [16] [17] [18] . The DREEM has been reported to have a high level of internal consistency as the overall Cronbach's alpha coefficient more than 0.7 [8, [10] [11] [12] [13] 19] . It was also found to have a high level of stability as the test-retest correlation coefficient more than 0.8 [11] . In addition, an article reported that its reliability coefficients in a sample of Malaysian medical students across years of study ranged between 0.53 and 0.82 [15] . As far as the author's concerns, none of article reported on its stability in Malaysian medical students. Therefore, this study was done to fill in the gap as well as to enrich evidence related to its credential in measuring educational climate in Malaysian settings. Apart from that, the author believes that the DREEM will be a very helpful tool to benchmark the educational climate in Malaysian educational settings since the results obtained can be compared with educational climates in other institutions outside Malaysia. Through this strategy, the Malaysian educational climate can be improved to a better level. From that notion, investigating its stability through multiple administrations on a cohort of medical students would be a worthwhile effort to provide evidence to support its psychometric credential in Malaysian contexts.
This study was designed to answer three questions: (1) what is the internal consistency of the DREEM over multiple administrations?; (2) what is the internal consistency of the DREEM subscales over multiple administrations?; (3) what is the degree of agreement between measurements of the DREEM subscales over multiple administrations? The author hypothesized that the DREEM would demonstrate good level of stability and internal consistency in measuring students' perception on educational environment over multiple administrations. This study will provide stability evidence of the DREEM to measure educational environment across time and occasions.
Methodology
A prospective study was conducted on first year medical students in a Malaysian public medical school. Purposive sampling method was applied and a total of 196 medical students were selected. They were then followed up at four intervals.
Collection of Data.
The DREEM was administered at four intervals; 2 months (time 1), 4 months (time 2), 6 months (time 3), and 8 months (time 4) of the first year medical training. Informed consent was obtained from the respondents and their matrix number was used as their identity code. They were asked to response to all statements completely and voluntarily. Data was collected by guided selfadministered questionnaire during face-to-face sessions in a hall. The questionnaires were immediately returned after they completely filled in. Data was analysed by Statistical Package for Social Sciences (SPSS) version 18.
The Dundee Ready Education Environment Measurement (DREEM).
The DREEM inventory was developed as a tool to measure educational climate at educational institutions [8, 20] and was claimed as a "cultural-free" instrument [21] . There are 50 items measuring five aspects of educational environment based on students' perception which include students' perception of learning (SPoL), students' perception of teaching (SPoT), students' academic self-perception (SASP), students' perception of atmosphere (SPoA), and students' social self-perception (SSSP). Each item is rated based on five Likert-scales range between 0 and 4 (0 = strongly disagree, 1 = disagree, 2 = unsure, 3 = agree, and 4 = strongly agree). There are 9 negative items that must be scored in a reverse manner prior to analysis and interpretation; item 4, 8, 9, 17, 25, 35, 39, 48, and 50 [8] . It has been translated in various languages and the reported overall Cronbach's alpha coefficient ranges between 0.89 and 0.93 [10] [11] [12] [13] 19] . The original version of DREEM was used in this study.
Stability Analysis.
Reliability analysis was applied to determine the internal consistency of the DREEM. Internal consistency of its items was measured using Cronbach's alpha coefficient. The items were considered to represent an acceptable level of internal consistency if the Cronbach's alpha value within 0.5 to 0.7 and good level if the Cronbach's alpha value more than 0.7 [14, 16, 22] .
Intraclass correlation (ICC) analysis was done to determine the level of agreement between measurements at four different intervals. The agreement level was represented as ICC coefficient. The ICC coefficient value less than 0.2 was considered as poor agreement, 0.21 to 0.40 was considered as fair agreement, 0.41 to 0.60 was considered as moderate agreement, 0.61 to 0.80 was considered as good agreement, and 0.81 to 1.0 was considered as very good agreement [14, 16, 17] .
Result
A total of 186 (94.9%) medical students responded completely to the DREEM inventory. Majority of the respondents were female (65.1%), Malay (55.9%), and came from the matriculation stream (88.2%) as shown in the Table 1 .
Reliability analysis (Table 2) showed that the overall Cronbach's alpha value of the DREEM at the four measurements ranged between 0.91 and 0.94, indicating good level of internal consistency at different time and occasions. The Cronbach's alpha value for the SPoL subscale ranged between 0.81 and 0.84, indicating good level of internal consistency over four different measurements. The Cronbach's alpha This study highlighted that the SSSP had the poorest internal consistency that might need some attentions. ICC analysis (Table 2) showed that ICC coefficient values for the five subscales of DREEM ranged from 0.51 and 0.62, indicating acceptable to good level of agreement across the four measurements. The ICC coefficient value for the overall score was 0.61, indicating good level of agreement across the four measurements. This finding provided evidence to support the stability of DREEM at different time and occasions.
Discussion
Our data found that overall Cronbach's alpha of the DREEM demonstrated a high level of internal consistency across multiple administrations that were done at different times and occasions as the Cronbach's alpha value more than 0.7 [14, 16, 22] . This indicated that the DREEM had good level of internal stability to reproduce similar results on similar cohort of studied population at different times and occasions. On top of that, our finding was comparable with previous studies that reported that its overall Cronbach's alpha value was more than 0.7 [8, [10] [11] [12] [13] 19] . In addition, ICC analysis showed that the overall ICC coefficient was more than 0.6, indicating good level of agreement between measurements that were done at different time and occasions [14, 16, 17] . In other word, the ICC analysis showed that it had good stability across time and occasions. These findings demonstrated that the DREEM was a stable tool to measure educational climate across multiple measurements. This finding supported a previous study reported that the DREEM had a high level of stability based on test-retest reliability [11] .
Our data also demonstrated that the DREEM subscales had good level of internal consistency across multiple administrations as their average Cronbach's alpha values were more than 0.7 except for SSSP subscale which was 0.45 (i.e., ranging between 0.36 and 0.51 as shown in Table 2 ). This finding suggested that they had a stable internal consistency across occasions and time that reflected reproducibility of a measurement over time and occasions [14, 16] . In addition, this finding is in keeping with a previous study found that the Cronbach's alpha values of the subscales ranged from 0.53 to 0.83 [15] . Apart from that, it appeared the SSSP subscale had average Cronbach's alpha value lower than 0.5, indicating poor internal consistency. Perhaps, this finding suggesting that this domain should be relooked on how its reliability can be improved in future. Previous studies reported similar finding where the SSSP subscale had the lowest Cronbach's alpha values which were 0.40 [11] and 0.55 [13] . One possible reason could be due to the cross-cultural variability of the internal consistency of the DREEM. Another reason could be due to items in the SSSP subscale were not correlated with each other suggesting that they perhaps could contribute better to internal consistency of other constructs. After looking back at each item in the SSSP construct, the author believes that the items were not culturally bias because all the statements were constructed using simple, nonsensitive, and comprehensible English sentences. The author found that the low internal consistency is due to a few items that might poorly represent the SSSP construct such as "there is a good support system for students who get stressed" that might be more relevant to the SPoA construct, and "I am too tired to enjoy the course" and "I am rarely bored in this course" that might be more relevant to the SPoL construct as was also concerned by Hammond et al. [13] . Considering these explanations, the author postulated that the low internal consistency of the SSSP construct is due to a few items that were poorly representing the SSSP construct rather than the cultural variability or culturally bias as was stated by Roff and McAleer (1991) as the DREEM is a tool that "cultural-free". Nevertheless, these findings provided evidence to support satisfactory stability of internal consistency of the subscales to measure educational environment in Malaysia medical student population.
On further analysis, the subscales demonstrated moderate to good level of agreement between measurements done at different times and occasions as the ICC coefficient values ranged from 0.51 and 0.62 [14, 16, 17] . This reflected satisfactory degree of agreement between the subscales' measurements over multiple administrations at different time and occasions. In other word, they were able to produce similar results for similar individual over time and occasions. One implication of this finding was the tendency for respondents to cheat or fake their responses to the items representing the DREEM subscales was low. Rationally, if respondents were faking their responses, the degree of agreement between measurements at different time and occasions will be very poor, but our data showed satisfactory level of agreement across multiple administrations. These findings clearly demonstrated that the subscales have satisfactory level of stability to measure educational environment over different times and occasions. This finding support a previous study reported that the DREEM was a stable tool to measure educational environment [11] .
The reliability analysis has provided evidence of stability and internal consistency of the DREEM in measuring education environment in a sample of Malaysian medical students. Despite of these encouraging findings, this study has several limitations that should be considered for future research as well as for interpretation. The first, this study confined to first year medical students at a medical school, thus, interpretation of the study findings should be made with caution because the findings might the differ if was data collected from other years of study. One possible reason could be due to the different level of medical students' maturity as a result of the different phases of medical training that might lead to different perception on the educational climates. Perhaps, a validation study should be conducted in a multicentre, cross-cultural, and cross-phases of medical training setting to verify its stability. The second, this study selected study subjects based on purposive sampling method therefore sampling bias might compromise the accuracy of the reported results. Therefore, random sampling method should be applied in future research to minimise the sampling bias. Considering these limitations, interpretation and any attempt to generalise the result should be done with caution. Continued research is required to optimise psychometric credential of the DREEM across educational settings.
Conclusion
This study supported a satisfactory level of stability and a high level of internal consistency of the DREEM to measure educational climate over multiple observations. Continued research is required to optimise psychometric credential of the DREEM across educational settings.
